promising multiple access technique which has several benefits, such as coherent reception, low transmit power and it can be constructed to be near-far robust. Analysis [l, 21 shows that, it can reach an order of several thousands of active users per cell. In this paper we have estimated the effective capacity for the uplink and the downlink communication in a PPH spread spectrum system.
I. INTRODUCTION
We consider a PPH-CDMA system with K users. Let = (U?', U?), . . . UF?~), U!') E (0,l) and k = 1,2,. . . ,K, be the information se uence of the kth user and dk) = ( u p ) , vik), . . vg?,), vi' E ( 0 , l ) be the corresponding code sequence. The code rate is then r = L / N . The transmission of the code symbols is divided into frames of length T f .
Each active user transmits one code symbol in each frame.
The kth user's information rate is then R(') = r/Tf (bit/s), k = 1,2, . . . , K, independent of the user. The frame time is divided in Q slots of length A, Tf = &A, and a pseudo-random "hopping"-sequence aik) E {0,1,. . . , Q -I}, n = 0,. . . , N -1, provides a time shift within the n t h frame.
PPH-CDMA
We have analyzed the transmission by rectangular pulses of duration Tc with unit energy and Gaussian shaped pulses, such that where Tc determines the width of the pulse. The parameter y is chosen such that about 99% of the Gaussian pulse energy is located in the interval (-%, %). where E ( k ) is the energy of the received signal from the kth user, 6 @ ) is the time offset, n(t) is the additive white Gaussian noise. Assuming that the system has perfect power control, i.e., E ( k ) = E, k = 1,. . . ,K, and perfect synchronization, the nth output of the correlation receiver and input to the decoder, for the kth user, is
where is the interference from the transmission of the k'th user and n,, is the background noise. As Q >> 1 we neglect the interferences from pulses transmitted in other frames and by the assumption that the system is interference limited we neglect the background noise. We estimate the interference between the users and model it as white Gaussian noise, which is reasonable as there is several thousands of users in each cell.
Given the parameters po = E(zik)Ivhk) = 01, p1 = E[zik")uik) = 11, and u2 = var[zik'] the effective signal-tointerference ratio (SIR) per time unit, 7 , is defined as
In [2] we have shown that the overall effective system capacity (in bits/s), C, can be lower bounded by C > E. For Gaussian and rectangular pulses we get 111. NUMERICAL EVALUATION We have investigated the performance of a PPH-CDMA system transmitting Gaussian pulses and employing a concatenated code with an inner first order Reed-Muller code and an outer rate convolutional code. Simulation of this system indicates that it can host more than 30 000 active users transmitting at a bit rate of 10 kbit/s if you choose T, to be 1 ns.
